INTRODUCTION
Suppose we have a structural component in an airplane which is subject to failure from fatigue, perhaps due to the cyclic loading of the ground-air-ground cycle, to acoustic loading or to some other well- A usual method of quality assessment, applicable to the diameter of machined parts, etc., is that of a toteranae bound. We include this for purposes of comparison even though it is not of primary interest to us.
The probability that a proportion of at least ß of all future observations will not fail before the derated life we call the aonfidenae, in order to be distinguished from the other measure of safety. We write this as
where we here establish the convention that juxtaposition of functions indicates composition.
In this interpretation the derated life is a lower tolerance bound for the population described by the distribution F, and the confidence level Y of the lower tolerance bound dQ() in our designation does not depend upon the fleet size.
In order to introduce the fleet size, one might ask that the proportion of all future fleets of size n which have their first failure occurring after the derated life d(X) be at least ß. But this we see becomes
which is (1.2) with ß replaced by ß .
Our problem is to choose the function d so that we can be sure the measures of safety which we have chosen, namely a and Y» are sufficiently near one, keeping in mind the economic desirability of using as few of the first ordered observations as possible. where we use increasing in the weak sense i.e. qCO f, q(t 9 ) for t. < t
In this connection, see [2] , [3] , and the bibliography given there.
These two classes are thought to represent the appropriate classes of life lengths for which wearout should be considered.
It has been pointed out, see [6] , that the log-normal distribution has a hazard rate which does not Increase for all t > 0. As a matter of fact, a simple calculation shows that it is not in the IHRA class either. In many people's opinion this is sufficient reason to discredit it as a representation for life length. However, it is still used in fatigue studies [7] .
Another distribution which has recently received much attention and has been applied to fatigue problems is the Welbull distribution: 
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We will now derive some relationships between these classes for the case we consider to be of prime importance, namely, when r is a known 
.2) holds iff h(t) j^ 0 for all t > 0 where h(t) = Za 1 fx i > t|[R(x i )-R(t)] -(t < d(x)|[R(dx)-R(t)].
It is clear that we must have 
.2) h(t) is increasing for t < d(x), h(t) is decreasing for t > d(x).
Since h(t) = 0 for t > x we must only check that m Now clearly the argument goes through exactly as before except that we replace r(t) by tT(t) and hence R by R . Now consider q e C . We now must find the largest d such that the function h 2 (t) -J (x-t)r(x)dy(x) > 0 for all t > 0.
But we see that
For any given d(x) < x , we have previously seen from (3.5.2) that h(t)
is unimodal with mode at d(x) and decreases to zero for t > x . Therefore, since h(0) < 0 is yet possible h(t) can cross zero at most once. Thus hy must also be either unimodal or monotone. We note that also h.
ultimately decreases to zero and so we must assure ourselves only that mmm^^^s i. 
